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INTRODUCTION

55
Asian seabass (Lates calcarifer) is a carnivorous fish that requires a high-protein diet need a high composition of fish meal, which contributes to the high price of the feed. The production 58 target of Asian seabass has been rising, and this also increases the demand for the fish feed. Therefore, 59 an alternative protein source to substitute fish meal is needed for Asian seabass feed. Some previous 60 studies have investigated the use of different feeds used plant-based protein sources (Tantikitti et al. 
98
The use of humic substance in the feed has a positive impact toward the subjects of the 99 experiment. Nevertheless, research on humic acid in aquaculture is rare. The studies on aquaculture 100 mostly still focused on freshwater fish, while there are only a limited number of studies on seawater 101 fish to date. Therefore, research on Asian seabass will be a significant study in this field. This research 102 is the first stage from the utilization HA addition in feed with heavy metals content made from green 103 mussels for Asian seabass feed. The aim of this research is to review the effectivity and the optimal 104 dosage of HA addition into feed in eliminating the contamination of heavy metals and in increasing 105 the growth of Asian seabass that are safe for consumption. 
MATERIALS AND METHODS
108
Experimental Diet
109
Green mussels that were used as the materials for experimental diets were obtained from 110 Jakarta Bay water in Cilincing area, North Jakarta, Indonesia. The flesh of green mussels was 111 dehydrated under the 40 ºC temperature for 12 hours, and processed into powder. The results of heavy 112 metals analysis content in flesh of green mussels by Atomic Absorption Spectrophotometry (AAS),
113
Cd concentration in dry matter show 0.08 mg Kg -1 .
114
The commercial HA used in this study came from Bogor Bioindustry Research Laboratory. It
115
has been purificated to separate humic and fulvic acid, and then analyzed HA content which show 116 4.92% HA concentration and no fulvic acid detected. The design of experiment that was used was
117
Complete Randomized Design with 5 treatments and 3 replications. After the proximate content of 118 all materials had been analyzed, the green mussels were processed with other materials to produce 119 fish feed with 42.5% protein content. Later, different dosages of humic acid were added into the 120 formula in accordance with the five different treatments. The experimental diets were formulated 121 with difference dosage HA addition in treatment diets such us A (HA 0) as control diet, B (HA 400),
122
C (HA 800), D (HA 1200) and E (HA 1600) mg Kg -1 of feed.
123
The concentration levels of water, crude proteins, and crude lipids from experimental diets 
Digestibility of Feed
158
After the growth test, the maintenance of fish was continued to test the digestibility of feed.
159
The fish were given the experimental diets added with 0.5% Cr2O3. Four days following the feeding 160 of experimental diets added with Cr2O3, the fecal collection was conducted after feeding. Fecal also has a different result from the previous studies, namely that there was no difference in the 180 consumption amounts of the green mussels-based tilapia's feed added with 200-800 mg Kg -1 HA 7
The experimental diets consumed by Asian seabass then entered the fish' digestive system.
183
The highest total digestibility value of the diets was found on the subjects treated with experimental 184 diet with additional 1200 mg HA, while the lowest value was found on the subjects treated with 185 experimental diet with additional 800 mg HA (P <0,05 Furthermore, the diets entered from the digestive system will affect the composition of microbes in (Table 2) .
208
The survival values of the experiment subjects did not differ significantly from the control 209 subjects (P>0,05), shows that the addition of HA into the experimental diets has a similar impact to Interaction humic acid with calcium and pospor
225
The results of Ca and P analysis in Asian seabass bone are presented in Table 3 , shows that 226 the HA addition in the test feed has the same effect between treatments. The calcium has higher 227 content in fish bone compare than the pospor. The ratio between calcium and posporus levels is 228 expressed in Ca/P ratio. Based on these results showed the addition of HA at low doses tends to 229 decrease the ratio of Ca/P, but otherwise at high doses will be increase the ratio of Ca/P in Asian 230 seabass fish bone. This is due to the interaction between the humic substance with the metal ion in its 231 working mechanism will be influenced by several factors such as pH, metal ion concentration and of Ca/P ratio is related to fish growth. Based on data the highest Ca/P ratio in fishbone with treatment 9 Table 3 . Calsium (Ca), Posphor (P) and Ca/P ratio in Asian seabass fish bone at the end of feeding of the study and Cd excreted via feces (Table 4) . the fish control. This shows that the addition of HA in the experimental diets can reduce the absorption 267 of Cd, increasing the amounts of Cd excreted via feces.
268
At the end of the research, the flesh of both fish control and treatments still contained Cd.
269
Base on data in 
CONCLUSION
287
From this study, it can be concluded that the HA addition of 1600 mg Kg -1 into the 288 experimental diets is the most optimal dosage that gives the best biological response to the growth of
289
Asian seabass. The Cd content level in the flesh of Asian seabass is still below the limit sets in the 290 food safety standard, so it is safe for human consumption. The study recommends the use of HA as 291 additives for green mussels-based feeds with heavy metal contents for Asian seabass. 
